The aim of this paper is to present different models for predicting the possibility of opening bankruptcy proceedings in companies in Serbia, as well 
Introduction
Agriculture is one of the most significant economic sectors in Serbia. Having in mind convenient geographic position of the country, its climate, as well as the high quality of the soil, this sector contributes to social and economic development of the country (Tankosić, Stojsavljević, 2012). Significant resources are required in order to exploit all the potential, conduct specialization in production, increase production efficiency and effectiveness using modern technologies (Maletić et al., 2011) . During the last decade, significant funds were invested in the agricultural industry in Serbia. The total amount of investment in the agricultural sector exceeded $ 1 billion since 2000. Foreign companies have entered the Serbian market, mainly through acquisition and greenfield investments, particularly in the beverage sector, sugar, milk, meat industry (Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia, 2014).
Over 90 percent of the companies that do business in this sector have now switched to market economy. By this transition, the employers saw a great deal of significance in inspecting the various aspects of operating so as not to have companies become insolvent. The specifics that define the way in which business is carried out in agricultural companies is their seasonal character, slow turnover and high production costs (Jakšić et al., 2011) . The mere beginning of the development of market economy is defined by the comparison of relevant indicators of value. However, a simple comparison of values did not produce accurate results, and neither was effective. With further development of the economy, and economic and mathematical models, different models for predicting bankruptcy of enterprises have been developed. According to Zenzerovic and Perusko (2006) the most commonly used models in practice for prediction of bankruptcy are: Beawer, Altman, Deakin, Ohlson, Edmistera, Zavregena and Kralíček.
The aim of this study is to explore which models of predicting bankruptcy proceedings are most suitable for companies in the agricultural sector.
Literature review
The most used method in predicting the bankruptcy of the company was created as a result of Altman and other authors in the period from 1968 to 2002. The first paper on this topic (Altman, 1968) conducted research on a sample of companies of the US markets. He made a comparison of companies that have positive financial, as well as those that have been initiated bankruptcy proceedings. Observing twenty-two indicators that he considered to be of potential help, he set aside five standard ones that he included in his model with appropriate importance. Later, he has done a modification of the initial model, and formed models for companies whose shares are not traded on stock exchanges. Beaver (1967) carried out research in the field of ratio analysis and the relations of bankruptcy classification. His univariate analysis based on a large number of bankruptcy indicators represents the starting point for multivariate attempts, both Beaver and for other studies that followed. Beaver found that a number of indicators could discriminate between matched samples of failed and no failed firms for as long as five years prior to failure. Deakin (1972) in the latter study followed the same 14 variables that Beaver analyzed, but he applied them within a series of multivariate discriminant models. Another famous prediction model was developed by Ohlson (1980) . He published the paper where he indicated the shortcomings of MDA (Multivariate Discriminant Analysis) model and suggested logit analysis that avoids all the shortcomings of the previous model in the mentioned paper. The work was based on finding answers to the question: If given company belongs to a specific population, what is the probability of its bankruptcy? Therefore, the analysis without pre-defined probability of bankruptcy and without probability of distribution indicators. The analysis resulted with the creation of three models of predicting bankruptcy within the first year, predicting within the second year, if not in the first bankruptcy proceedings and bankruptcy prediction within a period of two years. It turned out that the first model has the highest probability of predictions, with the remark that the strength predictions of any model depends on the amount of information that we have.
After twenty-five years of developing Taffler models, Agarwal and Taffler (2007) provided a detailed study which involved a series of tests to prove the accuracy of the model for predicting bankruptcy. Detailed review of the Taffler model leads to the conclusion that the model accurately predicts failure in business. Also, the authors draw the attention to the fact that this model is useful for predicting the business of banks, rather than alternative companies. However, it is of great importance to interpret financial indicators correctly. Therefore, that is one thing that they agree with other authors.
Jakovčević and Andrašević (2011) published a paper about the indicators of problems in the functioning of industrial companies. In this paper, the authors provide a detailed overview of Altman's and Kralicek's models. They were assessed the overall state of observed companies testing on specific models listed industrial companies, whose shares are not traded on the stock exchange. A year later the same authors apply these models to predict the financial stability of agricultural companies. Alihodžić (2013) in his paper also states that the models are extracted in the research, but its focus is directed towards Kralicek's DF test indicators, as well as the possibility of applying to the individual companies within the index BELEXline. In conclusion of the paper he stated that there are certain obstacles for application of the model to companies in Serbia, of which the most significant are performed unavailability of data and low training of researchers in the field of econometrics. Regarding to this Alihodžić (2013) notes that companies and financial institutions that the US financial markets were forced to bankruptcy, in Serbia continue to operate, in appreciation to the impact of inefficient financial and legal systems". Also, it is proposed as the best solution to combine financial indicators and models to predict the future of the company. Muminović et al. (2011) tested the original Z-Score model and revised y-Score model for private companies in the Republic of Serbia. This study tested the ability to predict bankruptcy using the Z-Score model on a sample of Serbia. They concluded that the original Z-Score model cannot be successfully applied to domestic companies. Pavlović et al. (2011) find that Tafller's model cannot be applied to the companies in Serbia, which entitle the Taffler's assertion according to the specificity of the Z-Score model, therefore it can be applied only to companies which it was developed. Muminović et al. (2012) concluded that investing results in changing the financial position and profitability of a company, and the direction and intensity of any upcoming changes cannot be predicted by any model; especially, they could not be predicted by a model based on the discriminant analysis. Stanišić et al. (2013) deal with prediction of the probability of bankruptcy for the companies in Serbia. In a sample of 130 commercial companies they use the method of logistic regression, decision tree methods and artificial neural networks. Comparing the results with Altman's model, they concluded that the only model of neural network shows better results, which indicate that a vital form of bankruptcy prediction models for emerging markets with the characteristics of the recession, what is the market in Serbia.
In the case of the Czech Republic (Machek, 2014) Smaranda (2014) developed a model based on logistic regression for which finds that most appropriate data composed of SMEs accounting ratios from a central-east European emerging economy. It is recommended that financial institutions wellassessment parameters from classical score and to review of financial ratios, especially in time of financial crises.
Recent years a great deal of attention was paid to the Kralicek's Quick test (Didenko et al., 2012) . The Quick test is employed on Latvia's example in a study that evaluates the accuracy of bankruptcy prediction. The authors of this work deducted that the indicator election is rather important and that the prediction is 27 percent better in two years' time and 18 percent in three years' time if the calculations use the net money flow as opposed to the net money flow reduced by EBITDA. Polo and Caca (2014) in the case of Albania test Quick test and provide a graphical representation of evaluation by 2010-2012. The study has shown that the greater the average value of the Quick test is, the lesser the total ability of payment. Due to the different factors involved in this review, the authors drew attention to the importance of the weightiness of each indicator for predicting crisis of the entire economic community.
Methodology
Prediction of the problems in business operations initially relied on the observation values of individual financial indicators. The disadvantage of this type of analysis was the fact that was able to get individual indicators for independent problems. Striving to improvement of analysis has led to the comparison of the reference value, therefore there was a specific model for the evaluation of difficulty in the functioning of the company. With the increasing availability of information and data, as well as the rapid development of information technology has facilitated comparison of data, as well as determination of cause-effect relationships of one to the other indicators. A large number of papers have been published as a result of investigations of the issue by various authors. Through time these studies were constructing a large number of mathematical models which were aimed at predicting bankruptcy of companies.
This paper analyzes the application of the two most commonly used models: Altman's model, constructed on a sample of US companies, and Kralicek's model, constructed on a sample of European companies.
Edward I. Altman's model, designed in 1968, in the literature is known as the Altman's Z-score. The study included sixty six companies in the same industrial area, divided into two groups (Altman, 1968) . The main aim of the research was to find a model that describes the difficulties in the business, and the prediction of corporate bankruptcy. Altman compared the group of companies that was already in bankruptcy, with a group at the time research continues to operate. The result of the research proved to be very significant. Method of multivariate discriminant analysis was tested the influence of parameters on the probability of occurrence bankruptcy. Of the twenty-two financial indicators, which is involved in the research, it turned out that only five describe properly company's operations. The final discriminating function is as follows: Z = 1.2·X 1 + 1.4·X 2 + 3.3·X 3 + 0.6·X 4 + 1.0·X 5 (1) whereby the major indicators are defined as follows: Z = the overall index, which also referred Z-score X 1 = working capital/total assets X 2 = retained earnings/total assets X 3 = earnings before interest and taxes/total assets X 4 = market value equity/book value of total debt X 5 = sales/total assets.
The value of Z-score, calculated according to the formula above, was an indication of whether the company has difficulty in functioning or not. According to Altman, if the value of Z-score greater than 2.67 indicates that the company is financially stable and it is located in the white zone or "non-bankrupt sector". The area between 1.81 and 2.67, will be defined as the "zone of ignorance" or "gray zone", because the company is financially vulnerable but there is potential for improvement of business. Hence, it is desirable to establish a guideline for classifying companies in the "gray area". While those firms having a Z-score below 1.81 are all bankrupt, which indicate "black areas".
This model has been established on a sample of companies whose shares were traded on stock exchange. There are a large number of companies whose shares are not traded on the stock exchange, therefore Altman has performed a modification of this model, in order to be adapted for other companies. Thus, the factor X 4 instead of the market value of equity for these companies uses the book value of capital and the value of the Z-score is calculated by the following formula:
Amended the reference values are vulnerability and the company considered financially stable if Z' > 2.9. The potential for improved business operations have company with 1.23 < Z' < 2.9, while the risk of bankruptcy exists for companies with values of Z' below than 1.23. Furthermore, Altman performed another modification for non-production companies. The main difference is the exclusion of indicators X 5 , since depending on the field of business, values of this factor can vary considerably. The new model forms:
where the lower and upper limits of the financial stability as follows 1.10 and 2.60.
Another method that we used for determining the probability of bankruptcy will be, as we have already mentioned, Kralicek's model. financial stability is medium. With the business subjects that have a DF value between 1.5-2.2 the stability is good while up to 3 the stability is very good. All companies that possess a DF indicator above 3 are considered to be businesses with extraordinary financial stability (Alihodžić, 2013) .
Depending on the value of the DF indicator, determines whether the company is solvent or not. Critical values point to the financial stability of the company are given by the following table. Kralicek has formed another model whose purpose is based on minimal data in order to return the maximum information (Alihodžić, 2013 As we have presented in the table, the arithmetic average of the first two indicators represent an evaluation of the financial stability of the company, while the average value of the other two, are actually an indicator of the overall success and profitability.
Results
The aim of this paper is to present which indicators point to problems in the company functioning. The methods that are described in the previous chapter are applied to companies which are operating in the Republic of Serbia. The research included five companies from the agricultural sector. The observed time period is from 2010 to 2013. The data that were used in the research were taken from the financial statements of companies in the agricultural sector which are available on the website of the Serbian Business Registers Agency. All results that are listed in the research are estimates of the authors.
As well as we described in the methodology, the research has begun with calculating Altman's Z-score. Given the fact that the research included only companies from agricultural sector, and that their shares are not traded on the stock exchange, for each of the companies accounted we value indicator Z'. The results that we obtained are given in the following table. On the graphical presentation of these indicators it is distinctly that none of the companies do not have financial stability. In the gray zone we notice a company A, whose value Z'-score has no significant changes. On the other hand, company D has a rapidly deteriorating in financial operations in 2013, and moves from the zone of indeterminacy in the zone of high probability of bankruptcy. The reason for this lies in the reduction of EBITDA, operating income. Z'-score values of other companies are positioned below the lower limit, the value of 1.23. At the same time, business activity is in the final year of research significantly decreases, and for these companies there is a risk of the bankruptcy. According to the results, we can conclude that the company A continuously has a good, moreover, strong financial stability, and with the results of Altman's test this company has the potential to transfer to a secure, white zone. On the other hand, company B is gradually losing financial stability. Companies C and E show great instability. They have positive developments in 2012, but in 2013 they have a drastic deterioration in the financial situation, moderate and extreme insolvency. Excellent results of company D has a significant decline in 2013, therefore the company exceeds the interval of bad financial stability. In the following graph are given representations of Kralicek's discrimination function for each company individually, as well as their positioning in relation to the limit values.
Graph 1. Dynamics of Altman's Z-score for companies in the sample
Kralicek's Quick test is a test of recent date. Values of four independent indicators, based on the table in the methodology, is assigned with rating from 1 to 5. A rating of 1 on this scale shows excellent behavior, while the worst score is 5. Based on the data that we have available for our companies, we calculated the value of the indicators, as well as their grades, where P i is the number of points which is at an appropriate value X i granted at the table from the methodology, for i = 1,2,3,4.
According to Kralicek, assessment of financial stability is an arithmetic mean of score of first two indicators, therefore in the column named S 1 we can find estimates of observed companies in the examined period. Column S 2 represents the arithmetic mean score of other two indicators and also represents total success and profitability. The arithmetic mean of value S 1 and S 2 , respectively score of all four indicators, representing an overall assessment of the company for the year. Source: Authors' calculation according to data from financial statements, Serbian Business Registers Agency (SBRA), http://www.apr.gov.rs Table 5 indicate that company A has a very good financial stability. Although the Altman's Z-score showed that company A is in the gray zone, Kralicek's DF indicator represents that the company is financially stable, but that there are problems with cost-effectiveness.
Company B has the worst overall ratings of all surveyed companies. In this company, we can notice that positive changes took place in 2013, when significantly increased the share of loans in total liabilities to 24%, in contrast to 2012 when the share was equal to 8%. Due to the sharp decline in operating income, an indicator X 4 is increased. Good reviews of these two indicators have contributed to improve the overall assessment of the company.
Company C has shown the same behavior in terms of all four factors for all four years. Indicators X 1 and X 4 are with excellent marks which indicate a high coefficient of own funding and a large proportion of cash flow in the business income. Value of indicators X 2 is growing through the years, therefore it indicates a long time of pay off debt. Negative values of indicators X 3 point to a negative percentage of profitability, consequently it is a major reason for the poor financial position of the company.
For company D with this test we confirm once again that in 2013 has deteriorated business in terms of profitability and in terms of their own funding, and we can conclude that the company D estimates continuously declining, and that the situation in the company D through years is getting worse. The similar situation is in the company E.
It is interesting to note that the time pay off debt (column P 2 ) for all companies is more than 12 years, which indicates the high indebtedness of agricultural companies in Serbia. Also, from 2011 onwards the percentage of profitability of the total capital is less than 8%, moreover, in all companies in 2013 was negative. Companies B, D and E in the last year of the research show a significant improvement in the share of cash flow in the business income. This data indicates increasing business activities of the company, due to the inflow from operations, and greater financial stability. Results indicate that the cash flow is used to reduce short-term and long-term obligations, causing a gradual recovery of companies. Overall assessment of financial stability for the observed companies are relatively good, except for the company B, which has a poor financial situation and aims of insolvency.
For company A we notice increase of capital in relation to the liabilities. The reason for this is the increase in the revaluation reserves in liabilities and property in the assets of the observed companies. Therefore, we had an unrealistic view of the business and the value of assets in its possession. As a result of this there is a larger property taxes, resulting in a higher outflow of funds, a decline in the value of net profit margin and EBITDA.
Company C shows the trend of the impossibility of repayment obligations from its own resources as well as increasing the share of capital in total liabilities in revaluation reserves. Thereby, again we have unrealistic view of the assets of company, property in the assets and capital under liabilities. Therefore, cash flows show the realistic situation of the company. For company C is observed growth in net profit in total revenue on the basis of unrealistic basis, due to unjustified revenues as a consequence of not writing off bad debts.
Company A has a characteristic that its activity falls within the low cumulative branch. During these years we can see an increase in operating income and EBITDA as well. Besides production, company A has begun to deal with trade, and during these years secondary activity is expanding. The reason for that is the turnover cycle of cash, as well as faster time to collect receivables from the customers. Furthermore, the company used shortterm funding sources in the financial market, which has further rise in price in production.
The capital increase for all surveyed companies has a common feature, which refers to the increase in the revaluation reserves, i.e. capital increase is not the result of an increase in profit or increase of the capital. The increase in revaluation reserves has no impact on cash flows, while increasing the capital has, since it represents the introduction of money. In this way we get a blurred image of the operations in all of the analyzed companies and we have no real relationship between owned and borrowed capital. If we exclude increase of the revaluation reserve, we would have seen that the ratio of owned and borrowed capital is the same as in the initial reporting year, which points to the unfavorable capital structure. For company B we noticed a big decrease in operating income as a result of the economic crisis due to lack of funds in the market, as well as reduced demand for their products, and the weak purchasing power. Company B had increased participation in the capital, which was created by investing in other legal entities. The largest percentage share of fixed assets included stakes in subsidiaries, which makes it sensitive and dependent on business related legal entities.
The loss was a result of the decrease in operating income in the market and the fact that like other companies observed in this study did not perform the proposed measures to reconstruct the number of employees in the company, which would significantly impact on cost reduction. The fall in the cost of salaries is not accompanied by the decrease of operating income.
The lack of own capital, as well as high financial expenses resulted in a loss above the capital.
Concluding remarks
Selected companies from the agricultural sector have certain characteristics that they share. Their financial reports indicate an increase in current assets, which is caused by unrealistic and uncollectible receivables, which are not written off and thus influenced the unrealistic picture of the company. Billing cycle for this company's range from 1 up to 4 years.
Companies have not their own capital, and consequently the property belongs to creditors. We imply high revaluation reserves, indicating that the company's assets is overvalued and that there was no assessed at fair value on the market conditions.
Cost of salaries are up to three times higher than operating income, because they do not approach the proposed measures to reconstruct the number of employees in the company, which would reduce costs.
High short-term liabilities of companies as well as unfavorable structure of short-term compared to the long-term liabilities, indicating that companies are mainly financed from costly short-term sources, i.e. production is financed by short-term assets (factoring, discounting bills of exchange) to further increase the cost of production process which results in an increase in financial expenses, which ultimately lead the company to a loss.
According to the Altman's Z-score model, in the case of surveyed companies, it is noted that none of the companies does not have a stable financial operations, except company A which is located in the gray zone of operations. The reason for these operations is a decrease in operating income and high financial expenses, the economic crisis, as well as the inability to collect receivables.
Using Kralicek model and observing the values of DF indicators of sample companies, we conclude that company A has a good financial stability, which with the observed results obtained with Altman's model, indicates that the company is heading towards recovery. The values of other companies point to the great instability in business and decline in value in 2012, which are included in moderate or extreme insolvency. The results of these two models showed a very low probability that the observed companies in the next period would get out of financial and business instability. The values clearly indicate the possibility of a bankruptcy or entering the process of pre-pack reorganization plan.
Kralicek's Quick test indicates the indebtedness of agricultural companies in Serbia, as well as the low rate of profitability. Companies that have switched to secondary activity of business recorded growth in operating income due to the fact that the period of collection receivables is shorter. The mismatch of short-term and long-term liabilities and financing companies from costly short-term sources of funding have affected the increase in financial expenses, which in the end lead to the loss of the company and entering the zone of insolvency, which in the future lead to bankruptcy as the only certain solution.
